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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for generating digital modulated signals capable 
of being transmitted simultaneously with host analog FM 
signals and achieving wide coverage. 

SOLUTION: Synthetic signals x' (t) including the host 
analog FM signals and the digital modulated signals are 
transmitted by an allocated FM frequency band and then, 
the power spectrum of the digital modulated signals 
overlaps at least partially with the one of the analog 
FM signals. After receiving the synthetic signals, an 
extension Kalman filter 531 is used and the analog FM 
signals are generated corresponding at least to the 
synthetic signals. Information expressed by the digital 
modulation signals is reproduced as a difference between 
the synthetic signals and the analog FM signals. 

COPYRIGHT: (C)1998,JPO 



if iu 




<19)H#BHMW? (JP) 



(12) & H ^ ft & ^ ( A ) 



#51^10-163994 

(43)^HB ¥/£l0*P(1998) 6£ 19 B 



(51) IntCL 6 
HO 4 J 
H03C 
HO 3H 
H 0 4 J 
H04L 



1/12 
3/00 

21/00 
1/00 

27/10 



F I 
HO 4 J 
H03C 
HO 3H 
HO 4 J 
H04L 



1/12 
3/00 

21/00 
1/00 

27/10 



z 

fc£ 10 M) 





$rK¥9 -303189 




596077259 












¥£9^(1997)113 5 H 












Lucent Technologies 


<31)«Jfc*fcfe3S#^ 


0 8/7 4 8 0 4 3 




Inc. 


<32)«5feB 


1996*£11J!12B 




7.*'Ji/-g*H 07974 -ol-^-v-^ 


<33)«$feffc£3SB 


*B (US) 












600 -700 
















7*U#-&SftB» 02139 ViJ^-a.— fey 








y. ^r^'Jy^ 7 7M-V> Xh 








U — h 2 56 






(74)f$!A 













(54) sra®**] sraatsftS'X^A 



(57) 



aso. 



xMtl 



so 

...^ 



510 



503 



ait) 



J* 1 



Ylt)l 



523 



A/0 3>/^ 



BM_. 



S[n] 531 



7-f 



529-^ 



ACM 



533 




HfffFffDfcCfSB] 

im$m i ] ( a) m 1 m^tm 2 «^s«r&/ani 

(B) WE^fiMB^CfcSbT, nuiam 1 ft ^*4«-r 
( O iffla*fiwreax*-s> 3 > tHuiB^ 1 «^cjs» 

*» & * 5 c * w» t r * §§i. 

&m 1 ©gn«u 

m (fm) mmm2(m^t, rvfjuim 

m^*-etez£z&®.t?zm$m 2 ©sea. 

3 j: si«Rfc -rsai:** 3 ©§ess. 

[»#«5] (D) mite&m^fo ! &lsTW-ffiTi- 

[irane] una (o w£*«u\ 8ij83-&fi&«^-© 
^ tztmti-zm&m 1 ©sa^o 

[U*fl7] buIB (B) sufB^lfS^ 

s-r s ^ tztrnt? zmim 1 ©sua. 

[»*S8] huIB (B) cD7^;p*tt, HWBJSlfi* 

fitffBi£5fi*;^>7^;u^^|ff^ iSfBT^n^fi^-© 

•rsft#iS9©sfia 0 

1 1 ] Butam 1 <s^fct> 7^-D^FM«^s 

tat** 12] (a) * 1 $ 1 m^t, m 
2 tt m&m-m 2 «^fcstr£ja«^fcffl*R^ > h c 

(C) «JI3£/SflreiC*5«FLT, SHE* 1 

(d) mz£f&ts^tmmmim^m&LTffim?B2 

[»*S13] ttllB«lflMtt, 
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3H3&H1 2©>'^7 i Ao 

[tfcftfl 1 4 ] ittifBSg 1 flt^ttx TtD^FMift 

-fsif^JSi 2©^*^ a. 

[«*B1 6] SufB^2«^©^'7-^^^ h7A 
{±s aWESSHBW*?-.*'** t^A©'>&< £$>- 

&ii*-n7v7'-rzzt*tm£-rzm&mi 2©^ 

[flt2&9 1 7 ] tfflB* 2«^©^7-;*'** h 5 A 

fct> mil 3^ 1 fl»ffl; <7-7^b7A ©£fli*# i: * 

[tsai 8] SSlB (C) ©7>r;v*i±, ItfiB^Kt 
^*Srii1-4WC, 1IWB*1«*ND*2^-S>3>fc:* 

[ffijftfl 19] tulB ( C) ©7 -f ;u* |±, SuIB^ l m 

^<Dm 2 ^-s> 3 y flwa^riis-^cat^v^Tita* 

(fay. 

#ffl£*diffl-rs£££^fc-r3»;fcj|ti 9©^>^^ 

Ao 

C^*«2i] «fia6a*;i/v>7-f;^»WH\ H 

■f*fflf*S2 OO^^^Ao 

|fj|B&3S*;i/^>7^;i/^)gWtt N MfBT^-n^FM® 

^fejisj-rscihfewftk-rsw^ai 9©^^a„ 

2 3] H9ta ( D ) © -fe y If tt, flat B-a-fig 

{t^©fith, mib^ 1 m^omtvmfrmmtz^m 
*-gtsz.£%&m.t-rz>m&mi 2©^x^a 0 
c»*a 24] ( a) m 1 2 ft^-^^tf^ 

(B) «HB^J*fl*t«*UTx tylB^lffl^-*4fig-r 

( c ) mm&mm^ t mmn 1 m*x.i&& i,Twmm 2 




t « 

^?£^> 

awa^r ait#« 2 6 ©*& a 

[»*«2 8] (D) *i[B7*Dif«-5fcJfc*l/rffit 
S1f*J:f*tt:»ll2 5©£*£. 

[r&h 29] Sui3 ( c ) ©w 5 1 fiuta-^- 

y v-s> 3 V fcjfog UT ft 5 CI i: &ttflk t f 5 
^2 4©#&<, 
[flft&BS 1] ffiRB (B) ©^ja-TS^yy^B:. 15 
1331 1 (S^©^ 2A-^ 3 > H&E^fcflrecifr^ 

[if#JS3 3] fulBl£3i*;uv>7'f;^g¥W(i> H 
-f 5it#lB3 2©#& 0 

**}£W-j-*cfcft«f«i:r4ilM&S3 l©#?fc, 
[W«3B3 5] (A) JSlflWRfcSttiSHI^iu m 

2 tt 2 jafc* > h c 

(b) sffE^riiM^iciSSi/TtwaMSiflmiif^-r* 

(C) tffB&riifi^fcJfcSUT, awa* i#5*£i«-r 

(D) ii5i3i^M^i:mif3Sfl 1 M^ffr e>mJfB^ 2 {f ^£ 

^Afc^i^ft^ifc, 

3Ih#JB3 5©*fe 

[W«SS3 7] llWB*HI*Bu Ti-v.VYMm^t: 

■r*»*B3 5 ©#**<> 

5 d 4: **mh-$r %m &b 3 5 ©#*s„ 
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3£k*W»fc*-«SJ#S3 5©# 

[»*S4 0] mif3^2{f^(D^'7-^^^ h5A 
ttx §uI3fgl^©^9-;^* h5A©£flJ$#£:£ 
flJffia-C-WiWur-^? v Tf 2> v k Sit 
$£3 9©^o 

[it** 4 1 ] huI3^ i mmm 1 ft ^©ss 2 

JK3 5©#i£ 0 
[i»#S4 2] ffifB (B) ©£riW 3 Hu 

ibmi 1 2 /t-s; a > maa^ftfi^ca-an 

^TtfHb T' r D K. i D S^ff* ft & i i: Sr#®t i: 
-r5Bf#JS4 3©^. 

^<£«?IJ-r5 C £ *¥ffl.£i-Zffi#JS. 4 2 ©**. 
[flft$5 4 6] bubB (D) ©»tB^^ >v S583-& 
^«-9©ffli:, BuIBSl«^©fiS^©M^^H-g-r§^ 

[^6B^©Piffl^|jiB^] 
[0 0 0 1] 

Tnifmm&$m (fm) m^mmizmm-r?)^^^ 

[0 0 0 2] 

*jWffl-T4fci&t, 7tD^FMa<|{DttffiC«lftS 

[0 0 0 3] FMigqTJg (fiSRtt) tts S^SH'JT 

% 0 ;rne»©*+UTflisaRHffl»)Btt2 0 0KHz-e 

^fte)ttS l J©^RffT-S^ffl$ftTV^5o UfrU 
TtD^FMffffl^^^ b7A©4ggBC4b*V^ 
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'j>tz< ti> 8 o o kh zizttmtitzmm$u*> v&mm 

[0 0 0 4] 7tD^FMg)ftft«t 
m Ct) fcfc> FMg.miZ$5tt%7i-T3<!/$mm^*&-? 
fc©£-f-So m (t) CJ:?)^$nfcmOFM^r^'J 

ran 

x M (t) = coe[9{t)] 

zzx-e (t) «aTf-»*6n*ttffift*«-r. 

[»2] 

6(t)= 2nft * 2nfJ" e jn(T)dT 

fc2=bW.T£{5/febTV>3o 
[ft 3] 

max | re ( t) I - 1 

t 



[0 0 0 5] ift^©FMfflSftl»£K:*^Ttt N fd 
tta#7 5KHzT? % m (t) &?n?nL (t) i:R 

(t) \z&*)m.$ti2>tt'r%-)\sMmm i %^ : 3-\*)\' 

(t) i:R (t) (±rUi>77»S/^7-f;u^K:J:!)ja 
3;£*u *iv«iLp (t) i:R p (t) ^^-TSo £ 

©7>f;^<DJsaa8usapHp (f ) t±, a^cTMBsn 

5. 

[»4] 

«*fl=2. IKHzTn f 2=2 5KHzf$>3o 
[0 0 0 6] ^Utffi^m (t) *sjfcSttJ:t)*©« 

[R5] 



m(t)> a l [i p (t)** p (t) ]*a 3 coa (4nf p t) [L p < t) -R p ( t) ].a 3 cos <2nf p t) 



lSf2f p =3 8KHzt, ai=a2=0. 4T? N a3 = 
0. lffeS. ±tB©5£©g&;&<l!l©JST-&£>a3C o 

s (2nf p t) ^r-frU^fiiaaRfp £#-r*> o< 

-fli9H8tj £©Ili£FMg{B«l£#«l->T 

[0 0 0 7] «©FMf|f», x F M (t) ©gfi^ 

5. £©ft&e*fcMLft*«&*WHS^*tf5£fcfc 
«fc!K m (t) (Bp-fern (t) ©JBEtt) §4^5. ^ 

[L p (t) +R P (t) ] fflJiSMftfcTlr'**. 

a-samitt-'W n v he^ftfflv^x cl p (t) -r 

p (t) ] tftRU *©»£nfeL p (t) i:R 
p (t) ®^ttfclfi#-&toii-3£i:fc.fc»K taven 
Lp (t) hRp (t) 0jf£«*»TV>4. ^nftOll 

€fflft*oawT©ffl«aBus»Hd (f ) sfc-rs?** 

3i>7 7->^7-f;^T?«yiU j£«i§©;£{P.!l{B^i:£ 
«t^©«;£ffi ft »T ^ 3 o 
[ft 6] 

a - 1 

[0 0 08] tf*ti?«r 
gfci^©FMM> K£ffiV>T, =r*JZ)Vr— t>{W*ih?i- 

te, -f >M> HfRSS^-t^U (In Band Adjacent Chann 
el (IBAC) ) t»U Z-tU±^V#)l'T—!?*mm 



IBOIBACJRC^O^^Sc^OlBACtOffiB 

fclii&ftfM£©*X h 7t0^FMI§©^!7-7^ 
h^Ai:©H^ft^-ro 

[0 0 0 9] |S| 1 I BACil*;* MS-f 

(DtpfommMt, 0d*.l£4OOKHz«ftT^3. bfr 
U ^©1 BAC^ftUff-f £fc#>£&. SPrfcfcffFsJft 
ffiWtJr^&BlSi&Htfi&S. ££>t*Hl*l©*15rf:© 

[0010] *ffl*gjR, I B A C2fy±7 ; ^*,>^£l8«^• 
^*;MSS£«:7:J-n^FM£&J; S £ <fc SiSilT-fc !> 

[0 0 11] I BAC^ftgE#©T^-D^FM^fi^Sr 

(IBRC) mtfad^-rSo iOIBRCRCtfltf^ 
^S^MeS!©^?— U^M±, 7^-D^FM1S2l©-?- 
^CfefcFMCDFMjtr^UvyfcEW 

vifF Mmm$5* ibac/ibr c3£«igBT*g&-r 

•5£££J;»K F My^> KT*-r *flWlffl 10 0% 

<D7±viftemfrt> i o o xc^s^uss^©^ # 

[0012] SiJ©S£3feft'(f tt, -f b*3r>^^^;i/ 
(IBOC) ^il^-rSo i©IBOC3RCJ:ntf N 5 s 



• • • 

IB0C£:fcttS^*;i/gigM^©^ , 7-fct > * 
* r- T^-n M«^C J£R btlf 2 5 d B 

[0013] iBAcmtiizmte*), m£©FMsgnjfct 
bac^ n^fe s v ^ h: * nei±oz£ v ^awift * jv—-r 

h£e bC I B OCSCJ:D(g£v^I©3bnu>y^ 
fr< bTFM>^>K£:fctt3:*-5^;ttfi?R©l 0 0% 

t^d^*^ i o o%7i?*;\/^<D&&<Dm&&$m5i 
[0014] ffecDtfefegm. f's^i/agwD+'fojaafc 

^ttra-©w$««»Si5**i\ iftciDfy^ 

So 

[0 0 15] £fflft«r©#«IE:o^Ttt* "FM-2 Syste 
m Description" , U.S.A. DigitalRadio, 1990-1995. 

n^Mi, ^©^fbbMt3£Kft5£oftT®&Ti^<£ 
[0 0 16] 

[^BJds^bidhfSSH] bfc4*-3T*»WCDl 
[0 0 17] 

Si, «IDST&n&FMffl»jByt>FTf3ie**U ^b 

T^^^Mi-t©-'^-^^ 1^A{±, t^d^ 

ytT^n^FMfi-sf^-^a >£©f!8©a#i: bTS 
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[0 0 18] 

oo*si-o FMSrttcfei)FM^iai§3 o i «u mm 

(D^mX'T±uVXtim^rm (t) tJSbT^^U^F 
Mfi^-^^g-rSo CODFMffli, FMSt££SI!)Mi 

Tbtitzmmtv^y}* (c©0iit-<±2ookhz^) t- 

[0 0 19] *f5H3K:j;ntf, ffi— ©FMMi/ r**EV» 

T^^^^-^feeisi-rso isi^ns^try^;!' 

tSioC^S. d©7"D-fe^t*3ViT^ 5 s — 
;i>©>-< tr^^fflVvt^*;!/^— *£*-To £©^ 
-*5/>jftn>fcJteSbT, ^S^l/SSHSS 0 5fct0!l;L 
fcft£3fe©i££^*£&£#J#'fi'fb (orthogonal frequency 
division multiplexing (OFDM) ) ©v;i^-3r^U 

;hmrk5e«^* c <t 5 ^vfjugmm ttm&r s. 

[ 0 0 2 0 ] 1 o© B F MSMftUflfc* 

siotc-rscifc-e&.So ^©fcfe^^^^wfM-i-© 

JSHfci, ISU^i«iS3 0 7 C i aSMMttu 
■«*©** bT^-D^FMM-^H^-rSffl^^^y 
-fctffcSjgfcflBK U FMgfgWc^TT 1 ^*;!/^ 

HM-^c &h7j-utr~E Mfi^^©±tii-^ + *;i/Ts£© 

[00 2 1] ^o,t-5t: bt{|»#tifef-> , i'Mai 
^BU AD»§§3 0 9t*Dx6n, -e^T-FM^g|^3 0 
iCJ:D^£ftfe7^n^FM«^Cio*$ft5. in 
ff^3 0 9©m*<i^ fie*HSt©il«K-'^7-**l»3 1 

lcinit&ns. ci©w^^!7-JtBS3 i Hi, no 
aTe>nfcFMHi«Bcy^>i«ft^bTx (t) t-a^n 

S^£FMfc5 s S>*^««fc^ffl*»'t-$>3>£<Sa& 

■TSo ±I3©zhtt»j^;T-*^ti5o 

»73 

x(t) = x ra (t} + d(t) 

(t) i±Bm£titzzri?*)\smmm^*m-to 

[0 0 2 2] i4li, 8 8-1 0 8MHz©FMfifc&'S 
>HOx (t) ©;^7-^^h7A*SU d (t) 
©^^^ h5A©^gB^4SxpM (t) ©^-fti:;r-A5 
^y7'bTV^-5o c©fe«5*^t t^v^;^- 

*&ft&&mtmmk: > h f m«^^^^ i* 5 a© 
[0023] E4c?x-r=toic, eai^fifc^^^a 

pff^-C^y-U^Hi, @£$n&FMS^©f tii: 
lt^bT{£<, mjKEbfciotT^-D^FM«^©tt 
a^^^-;u ; F^S:a'J^bTV , «-5o C©«t-5&<£W^'7 



(6) 
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[0024] d©#* h*ir>-fe;ujKc.fcftt& &i£-r . 

£**>-fe;u Its ^©^{cfes^v^i?^;!/ 

TZTztb) , *®B©3RttttT r ^h^t>t';yy 
36 j (PostcancelingScheme) iilftt'So 
[0 0 2 5] *{W«lCBW§-rSks dOTi-O^FMi 

8Bft*©*|jSl**]ffl U HESK©FMfMI*«riSU--C 

^SfflviT^y^^sw^itfiS^na. c©£-5£ 

[0 0 2 6] «fcH5fc#^T#$M8©afi*l5 0 0H 

x' (t) fcSfrrSo C©*afi«fc:fe^Ttk &©«fc 

X' (t) =x (t) +w (t) 
^Cfw (t) fct, FM^^WJ^Oilflpy-f 

"To 

[0 0 2 7] H5C^-TJ:"5C % g«*S5 0 OttFMg 
ffl«5 1 0k5*S?^^SWi*l5 2 0 x' 

(t) £ifogbT> t£#©FMgfi«S5 1 0HU 2:*n© 

Wbfc^fS^-x' (t) ^-^^;bSftM5 2 0C 

*>A2j2ft> *£TJ+lfflja*dR7 , OHr3>-y-5 0 SttfflP 

x ra [n] = cos (6 [n 



W^iSCt!) 8 8 - 1 0 8MHz®FM&%rt>Kfrt> 
©x' (t) h7££f*'IBJi83BCA> 

[0 0 2 8] »t>IB««aR^n*2''9-5 0 3©ffi*jy 
(t) fcfc, «*©A/D3Wt— 4^5 2 3tX**il 
5o MA/D3>;W5Z3tt» y [t] £ 
1t>7 , Mbbfc^-^3>y (n) £##BHJlKJ;!)i535 

&*{]©#&fc cfc t> F Mgftgg 5 1 0 iiT^D 
£{l££fi£bs C©lijft§m (t) ttS^^D^fi^ 

[t] ©^bfcJS-Cit^^Wbbfcv^-^aVlJjM 
Sm (n) gtfWt^lUttgm [n] 14, *fc 

*JSW t «t D i£3R*;i/V > 7 -f 5 3 1 it e. n 

So 

[0 0 2 9] ±I3©A^y [n] fcUift^m [n] CS 
-3v>Tx isH^^yy^i^ 5 3 lfc£7:M3^FM« 
^©±S— yT'Mbbfe^-^aV'&S-rxFH [n] 

cffliafcb-rwsn&it^fltftujw-sx 

FM [n] iibTS-To xpM [n] SthSC-TS^?* 

41^5. OJf'ttxFM [n] tt, 2lDg^§5 3 3tiDx.5> 
ft> ^'T*y [n] jfc&MftSftT^S^i/agjMB^© 

[n] Sr^g-TSo t^^HWWBS 2 Qtt^*;!/* 
«»3 0 5©3S*»IBfe|SEffU d [n] fr^**;^ 

[0 0 3 0] 0j{^§xfm [n] SriS36*;i/T>7^ 
5 3 1 C±Dft*f *#*SS«fclMI!-rs. 0 [n] § 
7tny«§fflffifl (t) ©JS-ttJ-VT-Mbb^t- 

C»8] 



]) 



(1) 



6[n+l] = a 0 + 8tn] + ra[n] 



T% m [n] fctm (t) *:im\;tz&-K.V>7MhZ 



»9] 



& 



(7) 
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e tn+1] '= u 0 + 9[n] + m[n] + £ [n] 



(2) 



IT 



y[n] = cos (8 [n] ) + v[n] 

5 En] = m[n] - m[n] 
v[n] = d[n] + w[n] 



(3) 



[0 0 3 1] ZZTtis—fyxt Cn] &> &3{i^© 
^y-f hy-<Xi:{g^-rSo Hf^C<±& [n] tfpfcW 
h , Ctt*v^l6tt* , ^c*^ (^©SSWIESrefcu) 
i§-£-T* N Z ©^<±H£3M# ;i/7>7-f;^5 3 1ti 

mz-^z-Zo mteftizwtm-rz* e Cn] #£©«£$& 

#Hff£:|3l*3*U$£ifc (state variable) m 

[n] &8&Wi&l$lW)Xt] (deterministic driving in 
put) £ Cn] asttffiy-fXSau y [n] 

#«fcSfcSft5»li£i£**U v [n] #$J£y<X£ 

[0 0 3 2] ±13©^^— r -X^— T.'E^JV (state- 
space model) ttfcofciSSM:*/^-^;?^ 531C 
«t«ffia*;i/v> 7 ISPSfti* &»©3f8rCffl»Hb 

[0 0 3 3] *S\m^=r«j-7 
[»10] 

0[0|-1] - o 
P[0|-1] = n 2 /3 



[0 | - 1] tt> n=O©i:t©0 [n] ©ft 

(fictitious) T&3o J&BX-r— rX^-X^Er^UC 
*MiS-rS*;i/V>7-f ;u^{C*5V>t^ P [n | k] 
Jt^fiStf [n | k] ©«*£»«;** (HP*>s n = k© 

■^^^l/S-e-r^-rcfiai^Afen&Rfffle [n] © 

j§£te) o ~ftCMLT(£.> B. Anderson t J. Moore 
H© "Optimal Filtering," Prentice Hall, New York, 
1979. &#{&©£ fco J£®*;i/V>7^;U^©S^t*5 
WtB\ P [n | k] tt0 [n] ©JffcfiKDtWCjfeO" 

MU 1] 

9 t ii -1 I n ] -9 [n I n J * « 0 - rf [n ] 



P(n + l|n] = P[n|n] + Q 



ZZX-Q&, 
[0 0 3 5] 
[112] 



£ [n] ©#f&£i 



9[n|/i]- G[n|n-1]. K[n] [y[n]-cos <0[n|n-l] ) ] 



K[n]= -- 



P[n |n-l]sln (9[nt ) 
P[n\n-1] sin 2 (9 [ii 1/3-13 ) *R 



P[n|n]. 



P[ jj I n-1] J? 



££t?Rtt, v [n] <DW&#fo 

[0036] ±m<D^yy^mM-ti>^tizx^, 

I*;R>7-<;W5 3 1lis n=0, 1, 2, • • • 

tztttze [n].©Jt?£tt*»s. ; e©^fiS3i*;i'^> 

7-fM53 1H\ ±IE©5£ (1) £S£oTs jfcfc£ft 
fexpM Cn] Stf**"*. ±t3©^^;^H^©J®^t 
ffia*;i/V>7-f;i/^5 3 10:0 Cn] «f£-r* 
* BP*>0 [n] bO Cn] £<Z)£#&'.h(C& 



P£n|n-l]sin 2 (6[n| n-l])*R 

xfm Cn] K©^*7G©*y- r-X^-X 

[*1 3] 



[0 0 3 7] b*»U *©fti3 0Cs JfiSiA^V^-r 
^SPWCfcOxm Cn] ©Ji*<iI£iffigi 5 #3;*#JtHfc 




(8) 



9[n-l] - 9[/j]- e» 0 *"nf[n]^ £ In] 



x m [n*l]' cos (8[n]* o> 0 » rttn)* 5 tn] > 
y[n] - x m ln] - v[n] 

[0 0 3 8] ^2©iQg0ijfc:fcv^«±x itt&tu^yy 
xsmti^y? -< )\'*ffl$i*'$m\s-ce [n] ©its 

^ttfe-^A, dftfctfl [n-N I n] ddt-N 
[0 0 3 9] 0 Cn-N | n] BJJffiCjijeffiffifiW^ 

*.&ftfc»^ Nfflo-y-^ruvysiPH (T) ©iifj©f£ 
j£4ttB©«ftaf. eogix-s^ is^ycasoe 

< UT¥JWb;5ftfcffi*iiiJaitfck a (2) , (3) fc 

[0 0 4 0] Sft5>^ s i z »{b7':7D— ^{C*-3<^^- 

[n] SrJ^T©«tofC*«-rSo 
[»1 4] 

z[n] ft [8tn] 9[n-l] . . . e[n-N]] T 

r Tj tt, «H»©-7 b U y **©<E« (tr 
ansposition) Wtfpi&r. z [n] 

[»15] 

z [n+1] » Az[n] + B (&><> + m [n] ) + G{ [n] 

y[nl = cob(©[ii]) + v[n] 

1 0 0 ... 0 
1 0 0 ... 0 
A = 0 1 0 ... 0 



0 ... 0 1 0 



B » G = : 
0 
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[0 0 4 1] ±m(D7>T-V-^-Z^7 : J\<lZ&^T 

it, w&t>fr-?yy4)vj> 5 3 i tt&JBoararettjs-r 
it -5^* v^^mm^Mz [n | n] ms&ms*. 

z [n I n] = [0 [n | n] 9 [n- 1 | n] • • • 
6 [n-N | n] ] T 

f!0 [n-N | n] S^tTo 

[0042] ±m(ommtLx. mttBKCjjvrj: 

0 OKHz©41©T^-D^FM>'t>K < t!5 *)j£V^ -tb 

^-/■^y^bt^?. (06 £#580 „ S'J©0!l£:bT 
fck t^^I^HM^©^-^^ h7Att, 04© 
*ft©^Sn&aMWHHT?*>J:^ (H7ft#«©i 
i:) o 

[0 04 3] «CE&BJ3b&#X b3r^>-fe 

;H3E«fck ffe©&'#mfcf*B^fFiMI0 8/7 0 4, 
470 (1996*P8H26 BtMI) * fSW©** Te 
chnique for Simultaneous Communications of Analog 
Frequency-modulated and Digitally Modulated Signal 
s using Precancel ing Schemej CISIK^ttfcTV^-*' 

*fc&©FMj&#S*+>*A'bT5 s y*;t'*ii«9© 

iEst£ -f * c * t* » 5 o 

m 1 ] ^ffiffitc&MtSM&gStW?©^ Wt> 1*M 
ftf-V*^ (IBAC) mt.7l-uyFM**V7<Drt 

m 2 ] *jsi«asws«-t?ffl-f wt> 

(IBOC) S^b7tn^FM*t'J 
[03] ^BJtiST^-D^FMff^fcT 1 ^^;^^ 

{§^ftHfipta«-riasfiag©m 
[04] H3©^«cj;D»fi3nfc-&jaflre©-'t7 

[0 6 ] 0 3 ©SHISC <t D ®«2 ftfe-&J&«^-©-& 
ivy—*'*'* Y'p^m.irm 

[07] 03 ©^fltsic «t *) mmz n&^ja«-^©=* 



+ 



(9) 
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[«Hf©K9i3 

3 0 0 i£«St 

3 0 1 FMgflil 

3 0 5 T 9 J*MESMBi 

3 0 7 m^BH 

3 0 9 bums 

3 1 1 ««S/*7-i|MI8 

500 &sm 

503 •fiajasaR^'o-byf" 

5 1 0 FMgfOTI 

5 2 0 TVtrMti&k 

5 2 3, 5 2 7 A/D3>/t— * 

5 2 9 7^*;Mgf!§t 

5 3 1 ffi3S*;i/v>7'f;!/^ 



53 3 SOUS! 

HI OS*!**) Vt»7- 7t0^FM ii^St 
02 (fi&fc&fl?) -»V7- tah7tD^FM 



03 7l-xUrm*i tV&JI't-* (ft*Affffl! 

FM fflttft 

0 5 7tDm ^S^l/x-* W^U-^h' 

06 ^7- T^^l/^Wft-ff ^hTtD^FM 

t8, 9, 10 Cdf Z.Z.X- 
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301 



FM 




305 



T i? * >V 
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[04] 
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[05] 



X'(t) 



500 



510 



520 



503 



Ylt) 



523 



A/D 3>/t-* 



VJn) 







iii(t) 




c 


A/0 3VM— f 


< 


n|n} ; 





527 
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